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(54) SPEAKER UNIT 

(57)Abstract: 

PURPOSE: To obtain a speaker unit In which defect of gap rubbing or the like of a 
voice coil is prevented by fixing a bottom yoke and a speaker grill being 
components of a magnetic circuit in a specific method so as to fix rigidly the 
magnetic circuit. 

CONSTITUTION: A magnetic circuit 19 is positioned in the speaker unit 10 by 
pressing an outer circumferential part 12a of a speaker grill 12 and a flange 
section 58 of a frame 58 into contact with a step difference 14 and an outer 
circumferential part 15 formed to the speaker grill 12. Then the speaker grill 12 is 
screw-fastened to the bottom yoke 1 1 in a facing 1 2a and a thread hole 1 1 a by 
using a screw 13. Thus, the deviation of the center of the magnetic circuit 19 is 
eliminated to fix the magnetic circuit 19 rigidly. Since the tip of the outer 
circumferential part 1 2a of the speaker grill 1 2 has a prescribed gap between the 
diaphragm 5 and the adhered part of a frame 58, no excess vibration Is delivered 
from the diaphragm 55 to the magnetic circuit 19 via the speaker grill 12. Thus, 
production of gap rubbing is not caused in the voice coil 53 and the plate 59. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the loudspeaker unit which has the structure where the magnetic circuit was arranged in the front-face side Spot facing is formed 
in the core of the loudspeaker grill which constitutes a front face, and a screwhole is formed in said loudspeaker grill of BOTOMUYO-KU which 
constitutes said magnetic circuit, and the core of the field of the side which counters. The loudspeaker unit characterized by carrying out the 
screw stop of said loudspeaker grill to said BOTOMUYO-KU where the flange of the frame from which the periphery section of said loudspeaker 
grill constitutes the unit periphery section is contacted. 

[Claim 2] In the loudspeaker unit which has the structure where the magnetic circuit was arranged in the front-face side BOTOMUYO-KU which 
constitutes said magnetic circuit, and the fitting hole which fits in are formed in the core of the loudspeaker grill which constitutes a front face. 
The lobe for stopping this loudspeaker grill, when this BOTOMUYO-KU and said loudspeaker grill fit into the side face of said BOTOMUYO-KU is 
formed. Impact absorbers, such as a rubber sheet, are infixed between said BOTOMUYO-KU and said loudspeaker grills. Where the flange of the 
frame from which the periphery section of said loudspeaker grill constitutes the unit periphery section is contacted, fitting of said loudspeaker 
grill is carried out to said BOTOMUYO-KU. The loudspeaker unit characterized by said loudspeaker grill having fixed to said BOTOMUYO-KU 
through said impact absorber. 

[Claim 3] In the loudspeaker unit which has the structure where the magnetic circuit was arranged in the front-face side BOTOMUYO-KU which 
constitutes said magnetic circuit, and the fitting hole which fits in are formed in the core of the loudspeaker grill which constitutes a front face. 
While the point by the side of said BOTOMUYO-KU of said loudspeaker grill is formed in the diffuser configuration which diffuses the sound from 
the diaphragm fixed to the voice coil The supporter which supports said magnetic circuit instead of a senter pole is installed in the edge by the 
side of said diaphragm of said point The loudspeaker unit characterized by sticking said loudspeaker grill on said BOTOMUYO-KU where the 
flange of the frame from which the periphery section of said loudspeaker grill constitutes the unit periphery section is contacted. 
[Claim 4] The loudspeaker unit according to claim 3 characterized by said loudspeaker grill having fixed to said BOTOMUYO-KU through impact 
absorbers, such as a rubber sheet. 

[Claim 5] A loudspeaker unit given in the term of either claim 1 to which the tip of the periphery section of said loudspeaker grill is characterized 
by being in contact with the flange of said frame where said diaphragm and frame made it rival and the section and predetermined spacing are 
set thru/or claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the loudspeaker unit which has the structure where the magnetic circuit was arranged in the 

front-face side. 

[0002] 

[Description of the Prior Art] Drawing 5 is the sectional view having shown roughly this conventional kind of loudspeaker unit 50. Among drawing. 
58 show the frame and the senter pole 57 of T typeface is attached in the core of a frame 58. The plate 59 is stuck at the tip of a senter pole 
57 with adhesives etc.. a magnet 52 is infixed between a plate 59 and BOTOMUYO-KU 51. and the magnet 52 Is stuck on BOTOMUYO-KU 51 
with adhesives etc. A voice coil 53 is arranged in the gap of BOTOMUYO-KU 51 and a plate 59. and the magnetic circuit 70 consists of a plate 
59. BOTOMUYO-KU 51. and magnet 52 grade. The voice coil 53 is supported by the damper 61 and the diaphragm 55. Moreover, the voice coil 
53 is connected with the diaphragm 55, vibration of a voice coil 53 is transmitted to a diaphragm 55, and voice is uttered. In addition, although 
not illustrated, In the case of a loudspeaker unit 50, a loudspeaker grill is engaged by flange 58a of a frame 58. and is attached in a frame 58 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the magnetic circuit 70 is supported and fixed only with the senter pole 57 in the 
case of the above-mentioned conventional loudspeaker unit 50. the technical problem that a center position shifts or faults, such as gap ****** 

of a voice coil 53 and a plate 59, arise by excessive vibration occurs. 

[0004] This invention is made in view of the above-mentioned technical problem, a magnetic circuit is fixed firmly, and it aims at offering the 

loudspeaker unit which can prevent faults, such as gap ****** of a voice coil. 

[0005] 

[Means for Solving the Problem] The loudspeaker unit (1) which starts this invention in order to attain the above-mentioned purpose In the 
loudspeaker unit which has the structure where the magnetic circuit was arranged in the front-face side Spot facing is formed in the core of the 
loudspeaker grill which constitutes a front face, and a screwhole is formed in said loudspeaker grill of BOTOMUYO-KU which constitutes said 
magnetic circuit, and the core of the field of the side which counters. It is characterized by carrying out the screw stop of said loudspeaker grill 
to said BOTOMUYO-KU. where the flange of the frame from which the edge section of said loudspeaker grill constitutes the periphery section is 
contacted. 

[0006] Moreover, the loudspeaker unit (2) concerning this invention In the loudspeaker unit which has the structure where the magnetic circuit 
was arranged in the front-face side BOTOMUYO-KU which constitutes said magnetic circuit, and the fitting hole which fits in are formed in the 
core of the loudspeaker grill which constitutes a front face. The lobe for stopping this loudspeaker grill, when this BOTOMUYO-KU and said 
loudspeaker grill fit Into the side face of said BOTOMUYO-KU is formed. Impact absorbers, such as a rubber sheet, are infixed between said 
BOTOMUYO-KU and said loudspeaker grills. Where the flange of the frame from which the periphery section of said loudspeaker grill constitutes 
the unit periphery section is contacted, fitting of said loudspeaker grill is carried out to said BOTOMUYO-KU, and it is characterized by said 
loudspeaker grill having fixed to said BOTOMUYO-KU through said impact absorber. 

[0007] Moreover, the loudspeaker unit (3) concerning this invention In the loudspeaker unit which has the structure where the magnetic circuit 
was arranged in the front-face side BOTOMUYO-KU which constitutes said magnetic circuit, and the fitting hole which fits in are formed in the 
core of the loudspeaker grill which constitutes a front face. While the point by the side of said BOTOMUYO-KU of said loudspeaker grill is 
formed in the diffuser configuration which diffuses the sound from the diaphragm fixed to the voice coil The supporter which supports said 
magnetic circuit instead of a senter pole is installed in the edge by the side of said diaphragm of said point. It is characterized by sticking said 
loudspeaker grill on said BOTOMUYO-KU, where the flange of the frame from which the periphery section of said loudspeaker grill constitutes 
the unit periphery section is contacted. 

[0008] Moreover, the loudspeaker unit (4) concerning this invention is characterized by said loudspeaker grill having fixed to said BOTOMUYO- 
KU through impact absorbers, such as a rubber sheet, in the above-mentioned loudspeaker unit (3). 

[0009] Moreover, in the loudspeaker unit given in one term of above-mentioned (1) - (4). the tip of the periphery section of said loudspeaker grill 

is in the condition which said diaphragm and frame made rival and set the section and predetermined spacing, and the loudspeaker unit (5) 

concerning this invention is characterized by being in contact with the flange of said frame. 

[0010] 

[Function] 

Loudspeaker unit (1) 

Since the screw stop of said loudspeaker grill is carried out to said BOTOMUYO-KU in the spot facing formed in said loudspeaker grill, and the 
screwhole formed in said BOTOMUYO-KU in the condition of having made the periphery section of said loudspeaker grill, and the flange of said 
frame contacting, said magnetic circuit is fixed firmly and a location gap of a core is lost. Thereby, generating of faults, such as gap ****** in a 
voice coil, is prevented. 
[001 1] Loudspeaker unit (2) 

Since fitting of said loudspeaker grill and said BOTOMUYO-KU is carried out and said loudspeaker grill fixes to said BOTOMUYO-KU through 
said impact absorber after the periphery section of said loudspeaker grill has contacted the flange of said frame, a location gap of the core of 
said magnetic circuit is lost, and while becoming possible to fix said magnetic circuit firmly, an excessive vibration is absorbed by said impact 
absorber. Thereby, generating of faults, such as gap ****** in a voice coil, is prevented. 
[0012] Loudspeaker unit (3) 

Even if there is no senter pole since said loudspeaker grill is stuck on said BOTOMUYO-KU while fitting of said loudspeaker grill and said 
BOTOMUYO-KU is carried out and said magnetic circuit is supported by the supporter of said loudspeaker grill, after the periphery section of 
said loudspeaker grill and the fiange of said frame have contacted, a location gap of the core of said magnetic circuit is lost, and it becomes 
possible to fix said magnetic circuit firmly. Therefore, since the large attachment side of said magnetic circuit and said loudspeaker grill can be 
taken compared with the case where can reduce the part which does not need to use a senter pole, and components, and use a senter pole, and 
said magnetic circuit is stuck and fixed, fixing more firmly is possible. Furthermore, since the point of said loudspeaker grill is formed in said 
diffuser configuration, it can diffuse the sound from said diaphragm and its diffusibility of a sound improves. 



[0013] Loudspeaker unit (4) 

It has the same operation as the above-mentioned loudspeaker unit (3). In addition, since the impact absorber is infixed between said 
loudspeaker grill and said BOTOMUYO-KU, an excessive vibration is absorbed by this impact absorber. 
[0014] Loudspeaker unit (5) 

Since the tip of the periphery section of said loudspeaker grill is in the condition which said diaphragm and frame made rival and set the section 
and predetermined spacing and is in contact with the flange of said frame, it is possible to prevent that the excessive vibration by said 
diaphragm gets across to said magnetic circuit through said loudspeaker grill. 
[0015] 

[Example] Hereafter, the example of the loudspeaker unit concerning this invention is explained based on a drawing. Drawing 1 (a) is the 
sectional view having shown the loudspeaker unit 10 concerning an example 1 roughly, and drawing 1 (b) is the expanded sectional view having 
shown the periphery section 15 roughly. 

[0016] Among drawing. 12 show the loudspeaker grill and **** Li 12b is formed in the core of the loudspeaker grill 12. In BOTOMUYO-KU 11 of 
the loudspeaker grill 12. and the field of the side which counters, the level difference 14 is formed in BOTOMUYO-KU 1 1 and the field which 
counters, and the magnetic circuit 19 which consists of making periphery section 12a of a loudspeaker grill and flange 58a of a frame contact as 
shown in the periphery section 15 of a level difference 14 and drawing 1 (b) on BOTOMUYO-KU 1 1, a magnet 52, and a plate 59 is positioned. 
On the other hand, screwhole 1 la is formed in spot facing 12b and the location which counters in the loudspeaker grill 12 of BOTOMUYO-KU 
1 1. and the core of the field of the side which counters, and the screw stop of the loudspeaker grill 12 is carried out to BOTOMUYO-KU 1 1 with 
a screw 13 in **** Li 12b and screwhole 1 la in said condition of having been positioned. Moreover, in the periphery section 15, periphery 
section 12a of a loudspeaker grill is in contact with flange 58a of a frame, after the diaphragm 55 and the frame made it rival and the tip has set 
the section and predetermined spacing. The configuration of the loudspeaker unit 10 except having described above is the same as the 
configuration of the conventional loudspeaker unit 50 shown in drawing 5 . 

[001 7] If it is in a loudspeaker unit 10 as explained above, it is with making periphery section 12a of a loudspeaker grill, and flange 58a of a frame 
contact the level difference 1 4 formed in the loudspeaker grill 1 2 in the periphery section 1 5. and a magnetic circuit 1 9 can be positioned and 
the screw stop of the loudspeaker grill 12 can be carried out to BOTOMUYO-KU 11 with a screw 13 in **** U 12b and screwhole 11a. Thereby, 
a location gap of the core of a magnetic circuit 19 can be lost, and a magnetic circuit 19 can be fixed firmly. Moreover, since the tip of periphery 
section 1 2a of a loudspeaker grill is in the condition of the diaphragm 55 and the frame having made it rivaling and having set the section and 
predetermined spacing, an excessive vibration Is not transmitted to a magnetic circuit 19 through the loudspeaker grill 12 from a diaphragm 55. 
Therefore, it can prevent that faults, such as gap ******, occur on a voice coil 53 and a plate 59. In addition, although the above-mentioned 
example showed the case where a level difference 14 was formed in BOTOMUYO-KU 1 1 of the loudspeaker grill 12. and the field which 
counters, it is not necessary to form a level difference 14 in the another example. 

[0018] Next, the loudspeaker unit which starts an example 2 based on drawing 2 is explained. Drawing 2 is the sectional view having shown the 
loudspeaker unit 20 concerning an example 2 roughly. 

[0019] Among drawing. 22 show the loudspeaker grill, fitting hole 22b is formed in the core of the loudspeaker grill 22. and when it fits into the 
side face of BOTOMUYO-KU 21 with the loudspeaker grill 22. lobe 21a for stopping the loudspeaker grill 22 is formed. Moreover, between the 
loudspeaker grill 22 and BOTOMUYO-KU 21, the rubber sheet 23 for absorbing an impact was Infixed, and the loudspeaker grill 22 has fixed to 
BOTOMUYO-KU 21 through the rubber sheet 23. The configuration of the periphery section 25 is the same as the configuration of the periphery 
section 15 in the case of the loudspeaker unit 10 shown in drawing 1 (b). Moreover, it is the same as that of the configuration of the loudspeaker 
unit 10 which also showed configurations other than the above in a loudspeaker unit 20 to drawing 1 . 

[0020] If it is in a loudspeaker unit 20 as explained above Periphery section 22a of a loudspeaker grill contacts flange 58a of a frame. Since the 
loudspeaker grill 22 is supported and stopped by lobe 21a of BOTOMUYO-KU 21. and a rubber sheet 23 is infixed between the loudspeaker grill 
22 and BOTOMUYO-KU 21 and the loudspeaker grill 22 fixes to BOTOMUYO-KU 21 The core of the magnetic circuit 29 which consists of 
BOTOMUYO-KU 21. a magnet 52. and a plate 59 can be positioned, and a magnetic circuit 29 can be fixed firmly. Moreover, since periphery 
section 22a of the loudspeaker grill 22 is in contact with flange 58a of a frame after the diaphragm 55 and the frame made it rival and the tip cf 
periphery section 22a of a loudspeaker grill has set the section and predetermined spacing, the excessive vibration by the diaphragm 55 is not 
transmitted to a magnetic circuit 29. Furthermore, an excessive vibration is absorbable with a rubber sheet 23. By the above, it can prevent that 
faults, such as gap ******. emit to a voice coil 53. 

[0021] Next, the loudspeaker unit which starts an example 3 based on drawing 3 is explained. Drawing 3 is the sectional view having shown the 
loudspeaker unit 30 concerning an example 3 roughly. 

[0022] Among drawing, 32 show the loudspeaker grill, fitting hole 32b is formed in the core of the loudspeaker grill 32, and the configuration of 
point 32c of the loudspeaker grill 32 is the diffuser configuration which diffuses the sound emitted from the diaphragm 55. Moreover, in the case 
of the loudspeaker unit 30, the senter pole 57 is deleted, but [ instead ] 32d of supporters for supporting BOTOMUYO-KU 51 is installed in the 
edge by the side of the diaphragm 55 of point 32c of the loudspeaker grill 32. Point 32c is stuck on BOTOMUYO-KU 51 with adhesives etc. In 
addition, the configuration of the periphery section 35 is the same as the configuration of the periphery section 15 in the loudspeaker unit 10 
shown in drawing 1 . Moreover, configurations other than the above in a loudspeaker unit 30 are the same as the configuration of a loudspeaker 
unit 10 shown in drawing 1 . 

[0023] If it is in a loudspeaker unit 30 as explained above Periphery section 32a of a loudspeaker grill contacts flange 58a of a frame. Since the 
magnetic circuit 70 which consists of BOTOMUYO-KU 51 , a magnet 52, and a plate 59 by 32d of supporters of the loudspeaker grill 32 is 
supported and point 32c of the loudspeaker grill 32 is stuck on BOTOMUYO-KU 51 with adhesives etc. The core of a magnetic circuit 70 can be 
positioned and a magnetic circuit 70 can be fixed firmly. Moreover, since periphery section 32a of a loudspeaker grill is in contact with flange 58a 
of a frame after the diaphragm 55 and the frame made it rival and the tip of periphery section 32a of a loudspeaker grill has set the section and 
predetermined spacing, the excessive vibration by the diaphragm 55 is not transmitted to a magnetic circuit 70. Thereby, it can prevent that 
faults, such as gap occur in a voice coil 53. Furthermore, if it is in a loudspeaker unit 30. since point 32c of the loudspeaker grill 32 is 

formed in the diffuser configuration, the sound emitted from a diaphragm 55 can be diffused. In addition, components mark are reducible while 
being able to lightweightHze that much, since it is not necessary to use a senter pole 57. 

[0024] Next, the loudspeaker unit which starts an example 4 based on drawing 4 is explained. Drawing 4 is the sectional view having shown the 
loudspeaker unit 40 concerning an example roughly. 

[0025] 41 show among drawing the rubber sheet as an impact absorber infixed between point 32c of the loudspeaker grill 32, and BOTOMUYO- 
KU 51. The configuration in loudspeaker units 40 other than this point is the same as the configuration of a loudspeaker unit 30 shown in drawing 
3 . Therefore, the loudspeaker unit 40 has the effectiveness which a loudspeaker unit 30 has. and the same effectiveness. Excessive vibration 
can be made hard in addition to the above-mentioned effectiveness, to be able to absorb an excessive vibration with a rubber sheet 41, and to 
transmit to a magnetic circuit 70. since the rubber sheet 41 as an impact absorber is infixed in the case of the loudspeaker unit 40. Thereby, 
generating of faults, such as gap ******, can be prevented much more effectively to a voice coil 53. 
[0026] 

[Effect of the Invention] 
Loudspeaker unit (1) 

After the periphery section of said loudspeaker grill has contacted the flange of said frame, since the screw stop of said loudspeaker grill is 
carried out to said BOTOMUYO-KU in said spot facing and said screwhole. said magnetic circuit can be fixed firmly and generating of a location 



gap of the core of sard magnetic circuit can be prevented. Thereby, generating of faults, such as gap ****** in said voice coil, can be prevented. 
[0027] Loudspeaker unit (2) 

Since fitting of said loudspeaker grill and said BOTOMUYO-KU is carried out and said loudspeaker grill fixes to said BOTOMUYO-KU through 
said impact absorber, after the periphery section of said loudspeaker grill has contacted the flange of said frame, while being able to prevent 
generating of a location gap of the core of said magnetic circuit, said magnetic circuit can be fixed firmly and an excessive vibration can be 
absorbed with said impact absorber. Thereby, generating of faults, such as gap ****** in said voice coil, can be prevented. 
[0028] Loudspeaker unit (3) 

Even if there is no senter pole since said loudspeaker grill is stuck on said BOTOMUYO-KU while fitting of said loudspeaker grill and said 
BOTOMUYO-KU is carried out and said magnetic circuit is supported by the supporter of said loudspeaker grill, after the periphery section of 
said loudspeaker grill has contacted the flange of said frame, a location gap of the core of said magnetic circuit can be lost, and said magnetic 
circuit can be fixed firmly. Thereby, generating of faults, such as gap ****** in said voice coil, can be prevented. Moreover, components mark 
are reducible while being able to lightweight-ize, since it is not necessary to use a senter pole. Moreover, since the point of said loudspeaker grill 
serves as a diffuser configuration, the sound emitted from said diaphragm can be diffused. 
[0029] Loudspeaker unit (4) 

In addition to the effectiveness which the above-mentioned loudspeaker unit (3) has, an excessive vibration can be absorbed with said impact 
absorber, and generating of faults, such as gap ****** in said voice coll. can be prevented further. 
[0030] Loudspeaker unit (5) 

the effectiveness which each loudspeaker unit of above-mentioned (1) - (4) has — in addition, since the periphery section of said loudspeaker 
grill contacts the flange of said frame after said diaphragm and frame made it rival and the tip of the periphery section of said loudspeaker grill 
has set the section and predetermined spacing, an excessive vibration is not transmitted to said magnetic circuit by said diaphragm Thereby, 
generating of faults, such as gap ****** In said voice coil, can be prevented further. 



[Translation done.] 
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«tf®*<i^4;^b-*i''j;i'©(tJ'C*aPK0l<') 
AiJBfiJSn. l«[IBfiBlMlil5S*fll^rs^hA3-4'©|5 
ib;^ f - * 5^ y ju<t ^tisjT ■sffli|©M©4''C»a5{c:j<. i;*fL*J 

mti>y U - A©7 ^ >t?gi5K:^SlLft:«SS-CfJfB;^ f 
-tjifV Mm^^ h A 3 - 4' y ±i6 3 n-C I > C 

[0 00 6 ] aft::^:^??K:«^€>;^f-*a:iy h (2) 

ti3.z.v htcfcor. i5an*«)sR-*-*:xt:-/7y';;i'© 
4i'i:va5k:«(riBseE5tiiffi*^RSt- i>^vj^B-i^t m^-r 

S«c^?L«s?&fiESn. l5fB!j< h A 3 - ^'©fiiJBtcwa'Jf 

h A 3 - 4' i s(riax t - * y y ji* i *sK^ u fcJS^tcs 
xh'-^i^y^i/^^si-r-sfcj&wi^UiSPAsji^fiSsn. if 
KsK h A3 -4' <t|iiffi;^tr-*f ^^yJ^<t©lHI^c:^A^'- 
^^©«»®iRt^*i/^i^sn. 11ii^X\£-i3{f^)t\^(09\- 

^uifia.=. -J h 9^m^^mmt ^ u - a©7 ^ >ysiJ 

{c^SE L /ct^ite-cUIBX tr - * 4^ y ;i/*ifilB!i< h a 3 - 



(3) 
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[0 00 7] */t*«W{C«4;^e-X7a.-^ h (3) 

a - fm<o^mfi^^ >^ 3 -f ji/{c@)e$ n/tiB«6«*' 

tC. tiri35fejaS8©«?iE®«)Si»J<DJSa5{C«-b>:f-^- 10 

- * i"; ;i'*sf?riEsj< h A 3 - {casus s nr t > s c <!: % 

[000 8] *fc*|6?|«:«KS:5^t-*-3.j::^ h (4) 

±fBxf-*3.^? h (3) fcfciiT. t(rie;^f- 
A3 - fJcHJUsnrt** c i ut:t>s. 

[0 00 9] */£::$:^?^fCf^6Xl^-*ar:..y h (5) 20 
». ±gB ( 1 ) ~ (4) <Dt,»f tl*^O^^CiB*S©;^t•- 
*4sc>:fctt.«r. friE7U-Acr>7 7>i^aJ«:ajSC-r 

t>« C <!: *1$a<b 
[0010] 
[f^ffl] 

;^lf-*ai?» F ( 1 ) 

friBx f - y^vcD^tssqiSiriB^ u- a®7 ^ 

n/tMC tl ^MIBjK h A3 - i'CC0fiSSn/c*S??L<i: fC 
*sC>Tg3IBXt^-*i'';;l'AS«rlBJK h A3 - ^{0*5^^ 
Jf>StiS©-C. MfBfiai^liS*J5SH«:H3£Sn. 4i'C*© 

[0011] F (2) 

»!rfB>^ t - * 4^ y ;voi^jlsl5AJ8r[S7 u - A©7 -7 :^ y 

astca^L/fcWStr. |?BBXtr-;<;i'i;/l'i|IIiB!KhA 
3-4'i*5K&3n. BJIB;^t:--*4'';;UASS{riEa«8® 
»R*t«r:A-bt:B(riBsJ<hA3-4'{cH«3*l5©-C. BtflB 40 

[00 12] 7.\:i-f]:i.z.'} \- (3) 

SJffi;:^ tr- ^74^ >; ;i/©i^^g|5<!:«triB7 u - a©7 >y 

A3-4'i*iK^Sn. BiriB;^f-:<7 4";Jl'©3t^«C 

<fc»)iriBfiai^i«*i5:}*$nsi^t«:. tirie^f-;^;^' so 
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•;ju*ifriB!i<h Aa-i'tcte^sn-s©-?. ■fe^^'-Jt? 

-;U*SJS< tfcv «flBfiBEStIlK©'|i'i:x©(4iBirn4)S< 

u. fr3Bi»m@K«!SiS(c@£-r'&c&«i^fig(c)Cc£. 

ifltria:^ e - * 'J Ji' i ©te*l® < <t -s c <!; 

36>{c. KriB;^if-*y';;v©564iS»f3:friaf -<7a- 
•!^tt^cJ^fi£sn^)©■c. «<riBfg«j«*»e>©if%*£tsts 

■S^>Ci*J-C*. «©J£»14*i|5l±-r.5. 
[0013] h (4) 

lM7.\^-tio.=.vV (3) illI«©f'Pffl%«T-S. to 

^r. tifiexf-*;j'yjuii(riB5KhA3-4'i©ra(c 

a«SKJKMAJ^Sg3n-Cl,>i©-C. l^jraSKiRWtc J: ») 
[0 0 14] 7.\£-tl0.s.v Y (5) 

«FfB^ t - * 4^ }\^<D9^mm>9iMti!'mm>!tm. tv\y 

-A©tt»)*t>-&ffli9Be©Fffll«**Jl»A:ttJrc. SiTiB 
:7U-A©7^>ya5{cSSb-Ct»5©-C, mLWiM 

[0015] 

t«l*EraDK:S-5i,>TSi?S-r*. HI (a) BlIteMUc 
«^^,;^tr-*a--? h 1 0*ftli^fl«j{cn^U:te»fBia-C* 

D . ia 1 ( b ) 1 5 =&8«Hia<j{c^ uyttE^ffi 

[ooi6]ia4'. 1 2«>^t-)t7yi;ji'%mL/r*j 
•3. -/7i^';;n 2©tt'^Ci»»{c«i^<r i 2 b*i^5 

fi£3n-Ct>S. ;^tf->!7i";->H 2©JjfhA3-i'l 1 
<!:*f|fiJ-riffilJ©M{C«, ^hA3-4'l liS^|^]-rS«[ 

j^jcm^i 4*sji^fiSsnr*jo. SMi4iiiii (b) 

©il-^gp 1 5 tc^L/fc J: ^ fc;^ f - * i/' ;L'©i^jgSIJ 1 
2ai7U-A©7 5>s;'»5 8a%a«3-&iC<fci 
■C. :KhAa-i'l 1. -7>fH.v h 5 2Siyf7'U- h 5 
9<i:-C«tfiJE3ti-5fiBi^@Kl 9*JtarS^«)3n*J:^{C 

!5c-5Tt,>s, —ti. sKhAa-i'i 1 ©;^t-*i'i;ji' 

1 2 i*flaJ-r-61M©M©tf>'Cx8iJT. ffi^ D 1 2 b ijIPfrSj 

rs(4a«c«*i??Li 1 ajjsj^fissnrtofj. tfriBtia 
^w&snfci^as-ciffi^ >; 1 2 bsv^i^^ii 1 a{c*jt» 

•C;^J^l 3l,Cj:Kly^i:'-t>tfV}l'l 2 ifi^i^ h J^a - i> 1 
l{c*y±«{>Sti-5J:'5«C35:oT:t,>«>. n^SPl 
5«c*j(,>-C. ;^f-3!7y';jl'©i1-^Wl 2a«. *©jfe 

«5*sigaii«5 5 ty u-A©««9**D-i±aj<»:ff:e©raps 

«:*5l»/cttSS-C7U-A©7 5>t;^5 8 atc^^U-C 
±iBl^/cJi<^i-©;^h:-3?7a:=.y h i 0©«fiS«, 
H 5 ecn^ Lfc«e*©>^ If- h 5 0 ©«fiRi|5I« 

[0 0 17] t(Jiitt?gUfcJ:^fc;^t-*3.--^ h 1 0 



5 

7 U - AO 7 ^ >$;?SP 5 8 a i S1± a C i <i: r . 
fiSiSllHlSSl 9^{4a9ies&T5Ci7&sr^. M< U 

L/C3&J-:>T, JJ<^;^r3^;V5 3 t^U- h 5 9^=P-t' 

C00 18]i>:{C. ia2fcS':3l^mi6^2^fi^4;j^b- 
-/jar.,. h«:Si|gT-So ia2«||«iW2k:«SS;^if- 

h 2 0 ^uKm(iC7fkbfcmmm'v$>^^ 20 

C00 19]iac}3^ 2 2«;j^t:~:^iyu;i/4^UT*5 
0. Xt:--*^«;;l/2 2<D*^C^SI5tC«K^?L2 2 b*S}K 
^Sn. #hA3-^2 l(DffJ®&C{i;^fcr-:^i5/»;>rU2 
2<hffi5^L/clS^Cc;;^b*-:^?yy;l/2 2*«±T-S/ci?) 

;l/2 2<b;|<hA3-^2 1 t<DmttC\tWS»^^it^r^fc 
dJxorfAix- h 2 3*5:f^3n. f-;^^i;;U2 2 « 

:JA5^- h2 3^/ror?}<hA3-iJ?2 1 ^Hssnr 

C^-So i1-®SI52 5CD«J5£^^igi ( b ) ^^U/c;^ f- :^ 
a::.^^ h 1 OCDig^CCfct^f^^J^gpi 5CD«^<b|pI»r 30 

[0 0 2 0] £l±ltt?gb/cJ:^CCXt:-;^a^-:. h2 0 
(cAortt. ;^e-;^^<i;;uoii.HSP2 2 a30s:7u-A 
CD:7^>$;>g55 Bafc^SJL. fc^-;^7i5^i;;l'2 2;^^^:^ 
hA3-d?2 lCD35aSP2 1 aCC<l:*)3m • fi^±3n. 
ix^r>, >;tf-y7yi;;l/2 2i?f<hA3-^2 1 icDiaifrc 
rfAV- h 2 3t^ift^:^tlX ^ ^) )12 2^^yi< h 

A3-:J'2 HcH3&SnS<Dr. ^hA3-ij72 K V 40 
if^vhb 2S?:X:/U- h 5 9n»SiSti'£BaE«@l«2 

9cD43^l:^cD^^^g9ifi?)^^f^c<h;o^r*. m^m^2 9^ 

?fm2 2 a(D5fe^3&iJg«!«5 5 <fc7 A(D«0 

#gi5<h^:£<Drapa*4sc^;fet«ffir t- ~ :^ ^ »; ;u 2 2 CO 

J^^§|52 2 a:(fS"7b-ACD7^>t?g|55 8 aWl^JSLT 

ccessn^ci«3a:(rio ^etc. =fA5^- h2 stcj: 
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C0 02 1 ]yctc. ia3tcS-:JlirllJ6W3{c«^2>Xf 

:^a:r.^:; h 3 0 ^SIf85&?J&CS^L /c»t® 0^^3-5, 
[0 0 2 2] H*. 3 2«;^f-y7^y;l/*^L/"C*5 

;^tf-:?7^';;U3 2(D*it^aj(C»«^?L3 2b3&sj^ 
^Sn. Xt:-;^yy;U3 2cD5t«SI532 cCD?i5t^»Jg 

;^l::--:^^ll;U3 2(D5fejSSP3 2 c (DStftffi 5 5 ffJcOiS 
gptC:l<hAH-t5'51 *3£MT€>/c2*CD3t^lHJ3 2 d 

gsasnri^^, ^fessass 2c wses»ji?r3j< has- 
h's itcte^$nrt>«>o 3&*5. 51-^3 5CD«^«ia 

ItC^O/ci^^e-^raJ^-^ h 1 0(,C:hl,^i>!^m&l 5 CD 

^^ME^jif^ommm i cc^L//cxt:-/7aji-^ h i o 

CD«iSi[a«r*^o 

[0 02 3] «±IJi?3U/cJ:^>{CXfcr-:^;a:::-y h3 0 
tC$>oT«. ;^tr-::^^y;l'CDi1-iSSR3 2 a:?&<:7 U-A 
<D:7^>*;^a55 8a{C^SC/, X t: - ^ y ;l/ 3 2 CD3^ 
^32 (iCCj:»)*rhA3-^5 1. vy*-^h52a 
CX-i/U- h 5 9'C«fi£$n'5>5aSliaK7 O;0i^$n. 
Xf->:^^y;U3 2<D5tjS®3 2 c *iSH&ffJ^r h A 

3 - 5 1 n-scD-r. s8sagK7 o CD^/C^oca 
S^^5?:^f ^ciT^ir^t. ?as^(HlK7 0^^HtcHS-r 

^C<f::;J|5rS-^o tfc. J^^ ^y ;KD51-m3 2 a 
<D5feiS35>i51gS!l«5 5 i U-ACDJiO A^-t^SPi^SCD 
[fflPB*fe t> AitlCSSr X tr- :^ y U ;UOi1.jga5 3 2 a :7 
u-AcD:7^>tPSI55 8aCc^gL/ri^«>cDr. msftffi 
5 5 tc<t ^^rj:mmm^m i o cce^ s n e c <t 

ni?<D:^'&35i^r^CD^S^±-r-SC<i::Oi-C*^. ^ 
Xf-i^^aj:-^ h 3 0&C*or«, 7.\^-ti^^) 
;W3 2CD3feJg»3 2 c 3&Sf^^ 7 * -^^mm^ttVC 

ftP;l'C. •fe>5?-!i<-;V5 7*ffll>^iiMI 
3&J35:l>cDr. ^cD»eji{fc-r«.C<b;&sr*^<S:*CC. SfU 
fn.#.«^HlJ?«T ^ c i Tjsr * ^ „ 

[0 02 4] ;x&c. ig4tcs-^ti'rllitfiai4ic<**;?^f 

h*|fi?g-rS> ig4«l5teWtC»-5Xb'-:^ 
a::. h 4 0 ^WSfi<J{C7nL//c»Tffiia'r4)'2>. 
[0 02 5] H*. 4 l«;^f-:^yi;;V3 2(D5tiSa5 
32c<fc^hA3-d'5 1 iCDHJC/rSgSn/taSKSRiR 
LTCDrfA*^- h^^Urii-5o CCD/SJsWCD:^^^ 
h4 Ok:feW^fil^«. ia3tC7nL//cXt:r- 
h3 0<D«figiBI«r*4o U/ciOioT, 
-;^7j3.r.^ h4 0«;^b-:!?>a-«^ hSOcDWT'SSSS* 
<h(m«(DS»l|5&WUri>^o ;^b-:<7a^^^ h4 0<DiS 
«ra?S»]R«d:UrcD:JAt/- h4 \tl^i\m^tVC\.^ 
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tctmi^nsi.-r 5 c i # . js^uhik ? o ic^^i^m 

S5!»W(cES±r 5 c i & 4 . 
[0026] 

h ( 1 ) 

a5«:S«i>/ct*i,«-c. i(ris)K*)<f:S(riB*e^?L<b{ctJt» lo 
r SJiB;^ tr - A 4/ y ju*JiriS!i< h a a - 4* (c * y ±«i) s 

«?riafiaisiiiK©*-i:^cDfiism©^«:iD5±T.5 c <t*i 

[0027] ;^fc:-*ai::r h (2) 
[0028] ;^f-*JL^r? h (3) 

lria:?i fcf - * y ;v©il-^8P*5a?rffi7 p-a©7^>5^ 
»tcS«L//c««rc. WiB;^if-,*i'y;i'il!fffi5}<hA 
g-4'<b*JK^3n. t!riH^tr-:*74'y;i'©S^SiJ«:j: 
^)»triesBiSiiiss*J3tJ#sn5<i:^^{c. i(fiE;^t-:<7yy so 
;u*J*fn2!KhAa-4'(cte#$tiS©-c. -fe^^f-sP- 
;b*«^c<<hfc. i?iBfiBE5i@K©«'C^tas-rn%ft< 

(CjrO. BiFi3s}<-<;^3-<';HC4jW€,=<^+^7'C-rn^© 

^6©»^*i»±-r*ci3!>j-c#4. -fe^f- 

JJ<->'V«:ffl(,»^C<r}artr©r. 6fi{bT5C<i:*JT»5 

;^ t - * 4^ y ^i'©5fe4i8a5« ^ 7 a — tmti? i -D > 

ifi-Cii,, 40 
[0 02 91 ;^fcf-*rai-> h (4) 
±ie;^e-*:i^-^ h (3) 36iWO-Ct>SS5!l*{C»D;t 

T*. ij8aij<>fx3-rjw{c4awa4^i'-?7'c-rni5©:i^ 
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:^^©^^*-HB^±-r 4 c t *j-c# 

[0 0 3 0 ] ;^f-3!73.-?. h (5) 
JJB <1) - (4) ©*xt:-*ai? h*JWl^-ci>4 

?!»S{cfti^r . Kmax tr- y y ;i/©ii-jgg|j©5tffi*JSfr 

^Sftffii 7 U- A©WD *toi*SI5iSfS©iaiPil%4Bl> 

itimt^msi^ t - * 4^ y ^i/©^f ^auj&JfriB 7 u - a© 
7 7>ys5{c^«5-rs©-c. mmm»mcj:K>^f^tj:m 

0, f!riB!j?-f;^3-f;u«c*jW4=^'+s':?"c-rn^©:?sR 

JaRr±-r-6C <i:*J-C#«. 
(iaii©lS#5c|SiB^] 

[01] < a ) it:^^^<om&m 1 {C^^S;^ fcf- 

^ h ^wtmrniCTT. L fcSiffliar * 9 . ( b ) \mmm=s: 

[132] :^^<DmMm2t<mi>:^^-tia.z.v ViWi 
[03] :<s:^©S|JfiM3{c«K4>^b--*ai^» h%« 
[041 *IIW<C«teW4«:«^4Xt-*a-v 
[05] fi63|6©xt-*3.-tr h*«lf«d!j{c^l/)tWrM 
[^J^SiW] 

10. 20, 30. 40 -:«7a-^. h 

11. 2 1. 5 1 !}?hA3-4? 
1 1 a *t??L 

1 2. 22. 32 ^\:i-ijtf^})\^ 

12a. 2 2a. 3 2a tr - :<7 ^ y ;1'©J^JSSS 

12b 

1 3 

1 5. 25. 35 

1 9. 29. 70 msmvi 

2 1 a ^fflSS 

2 2b, 3 2b 9k^K (4''C«S|J) 

2 3.41 :JA5/- h («W«RiR*f) 
32 c 

3 2ci 

5 3 !K-r:^3'r^u 

5 5 !gttfi 

57 -fe>3»-!j<-;J/ 

58 7U-A 

58a 7U-A©79>i?® 

5 9 r^U-h 

6 1 a^>/"f 



(6) 
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[133] 
5W 32b*t^<'6^ 
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[ia2] 




[194] 




[195] 
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